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USER ACCEPTANCE OF A WEB-BASED











In this paper, we use a combination of the technology acceptance model (TAM) and the literature on change
management to develop and test a model predicting user acceptance of a new Web-based information system,
the use of which is non-voluntary.  Arguing that a non-voluntary system which transitions traditional processes
to the Web constitutes an instance of a process change, we examine the role played by various change-enabling
factors as well as change-motivating factors in user acceptance of the system.  We find that the change enablers
predict perceived ease of use, whereas the change motivators predict perceived usefulness of the system.
Perceived usefulness and ease of use predict attitude toward the system, which in turn predicts behavioral
intention to use the system, which predicts use of the system.  
Keywords: User attitude, user behavior, IS implementation, change management.
ISRL Categories:  GB02, GB03, FD, AF10.
INTRODUCTION AND RESEARCH OBJECTIVES
Organizations are increasingly using the World Wide Web to enhance the efficiency and effectiveness of a variety of processes
(e.g., Lederer et al. 2000).  This trend has given rise to off-the-shelf Web-based information systems, which are deployed by
organizations in various aspects of their functioning.  A critical factor determining the success of such an organizational
implementation of a system is user acceptance of the system (e.g., Davis 1989).  The recent information systems literature has
primarily used the technology acceptance model (TAM) to predict user acceptance of a new information system (e.g., Davis 1989;
Igbaria et al. 1997; Szajna 1996).  However, the TAM, which is based on the theory of reasoned action (Fishbein and Ajzen 1975),
assumes that the use of the system in question is optional or voluntary (Agarwal and Prasad 1997; Venkatesh and Davis 2000).
Contrary to this assumption, in many cases, a Web-based information system replaces older processes, thus requiring users to use
the system to conduct the processes.  For example, many organizations that have adopted Web-based employee time reporting
systems do not provide easy alternatives for time reporting.  This trend is in keeping with the general goals of e-business
transformation of enhancing the cost efficiency of processes by transitioning them to the Web.
Recently, researchers have sought to assess the applicability of the TAM in contexts in which the use of an information system
is non-voluntary, and to build on the TAM using other literature to extend its applicability in such contexts (e.g., Venkatesh and
Davis 2000).  In an effort to contribute to this growing literature stream, in this research we develop and test a model that
builds on the TAM by using the literature on change management (e.g., Bikson et al. 1987; Judson 1991; Kotter 1995) to
predict user acceptance of a non-voluntary Web-based information system.  Since the implementation of a new information
system that transitions traditional processes to the Web constitutes a process change, the literature on change management
provides a useful complement to the TAM in understanding user acceptance of the system.
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THEORETICAL FOUNDATIONS AND HYPOTHESES
Figure 1 depicts the research model.  Consistent with prior research, we defined user acceptance of the Web-based information
system as a combination of user attitudes toward the system, user intentions to use the system, and users actual use of the system
(Davis 1989).  However, we defined the construct of attitudes toward the system somewhat differently than has been done in prior
research, to focus on aspects of the construct that are particularly relevant when the system is viewed as a process change.  In
particular, the change management literature (e.g., Bikson et al. 1987; Judson 1991; Kotter 1995) suggests that user satisfaction
with the new system (capturing affective assessments of the change), user comparison of the system to the processes it replaces
(capturing cognitive assessments of the change), and user reluctance to use the system (capturing resistance to the change) are
important aspects of user attitudes toward a new system.
Figure 1.  The Research Model
The TAM proposes that user acceptance of a new information system is predicted by user perceptions regarding the ease of use
and usefulness of the system (e.g. Chau 1996; Davis 1989; Igbaria, et al. 1997; Szajna 1996; Taylor and Todd 1995; Venkatesh
and Davis 2000).  Prior literature on change targets acceptance of a planned change, including the literature on resistance to
change, suggests that a change targets level of acceptance of a change is a function of the targets motivation and ability to change
(Judson 1991; Kotter 1995; Lewin 1951).  Thus, in this study we focused on change motivating factors (change motivators)
and change enabling factors (change enablers) influencing user acceptance.  We propose that the change motivators will
positively influence perceived usefulness and that the change enablers will positively influence perceived ease of use of the
system, thus affecting user acceptance of the system.  
Change motivators:  The change implementation literature suggests that several extrinsic and intrinsic factors may motivate
change targets to accept a change.  The extrinsic change motivators that are commonly studied are implicit and explicit coercion,
supervisory encouragement and support, and peer influence, along with user participation in the development of the change
program (Goodman and Griffith 1991; Griffith 1996; Judson 1991; Kotter 1995; Kotter and Schlesinger 1979; Nutt 1986;
Venkatesh and Davis 2000).  However, of these, user participation is less relevant in our research context, and was excluded from
the model.  Intrinsic factors motivating change acceptance include expectations regarding the change and intrinsic interest in the
change (Griffith 1996).  Since the extrinsic motivators may affect significant outcomes of value to the individual (e.g., task
performance or supervisory approval), and the intrinsic motivators may drive individuals to view the system as beneficial, we
expected these factors to positively affect perceived usefulness of the system.
Change enablers:  The change implementation literature suggests several factors that enable change targets to accept a change,
focusing on access to training and support, and access to tools necessary to operate in the changed context  including technology,
ability, and skills (Barrick and Mount 1993; Bikson, et al. 1987; Compeau and Higgins 1995; Igbaria et al. 1997; Judson 1991;
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Lederer et al. 2000; Nambisan et al. 1999; Robbins 2001).  Since all of these factors affect the ease of transitioning from older
processes to the new Web-based system, we expected them to be positively related to perceived ease of use of the system.
It should be noted that some of the factors that we include among the change motivators and change enablers have been examined
in previous studies using the TAM (e.g., Taylor and Todd 1995; Venkatesh and Davis 2000) and in other studies of information
systems implementation (e.g., Goodman and Griffith 1991; Griffith 1996).  However, the change management literature provides
a useful conceptual framework to aggregate some of these factors. 
Table 1 presents the relationships proposed in the research model.  Please note that detailed arguments in support of the
hypotheses summarized in Table 1 are not presented in this document due to space constraints.
Table 1.  Hypotheses and Findings
Dependent Variable Predictor Variables Findings
Perceived Usefulness of the System
Perceived incentive to use .21***
Perceived supervisory encouragement .20***
Peer influence .42***
Expectations of the future role of the system .18***
Awareness of the capabilities of the system .11*
Adj. R2 = .47***
Perceived Ease of Use of the System
Availability of technical support .23***
Access to the system .13
Efficacy in using the system .13
Prior experience with the system .18**
Prior computer experience -.21***
Adj. R2 = .16***
Attitude Toward the System
Perceived Usefulness of the System .42***
Perceived Ease of Use of the System .41***
Adj. R2 = .51***
Intention to Use the System
Attitude Toward the System .71***
Adj. R2 = .51***
System Use  Frequency
Intention to Use the System .38***
Adj. R2 = .14***
System Use  Duration
Intention to Use the System .33***
Adj. R2 = .10***
N = 245.  ***p < .001; **p < .01; *p < .05; p < .10.  All relationships were tested using multiple regression analyses.
Standardized regression coefficients (betas) and adjusted R2 for the respective regression equations are reported in the
Findings column.
Martins & Kellermanns/User Acceptance of a Web-Based Information System
610 2001  Twenty-Second International Conference on Information Systems
METHODOLOGY
Research Context
We conducted this research in the context of a university.  The Web-based information system we focused on was WebCT,
which is a Web-based course management package in wide use at universities and other educational organizations throughout
the U.S.  Using the package, students can access course materials, access course assignments, take tests/quizzes, access grade
information, access the course syllabus and calendar, participate in discussion groups, etc. 
A university provides a suitable context in which to test the research model.  The required use of WebCT in this context is
analogous to the required use of Web-based information systems for employees (for travel reimbursements, time reporting, etc.)
in an increasing number of large corporations.  WebCT provides efficiencies in administrative processes in a university setting
that are similar to those obtained by large corporations using Web-based information systems.  Further, samples of university
students have been used regularly in this research area, and have been found to be adequate bases for generalizing findings to other
contexts (Barrier and Davis 1993-1994).
Sample
Data for the study were collected using a survey administered in-class to 245 students registered in nine business courses in a large
university located in the Northeastern U.S.  Only courses in which the instructors required the use of WebCT were selected.
Instructors for all courses surveyed required students to use WebCT to obtain course material (e.g., readings and slides), access
course assignments, and access grade information.  In addition to these required uses, all instructors indicated that they encouraged
(but did not require) students to post comments on discussion lists on WebCT.
The survey was administered in all courses by the same facilitator.  Respondents were instructed not to fill out the survey if they
had already filled it out in another course (there were four such cases).  The survey was administered in April 2001, one month
before the end of the Spring semester.  To avoid time effects, the survey was administered within the same week and only in
courses that did not have an exam in the prior week, which might have affected use of WebCT.
Measures
We measured most of the constructs in the research model using adapted versions of scales validated in prior studies.  Although
we use change management as the theoretical umbrella, we chose to use measures that have been used in prior IS research as far
as possible, so as to relate our study better to existing IS research.  We constructed measurement scales for constructs for which
we could not find existing measures in the literature.  All measures were assessed for content validity using expert judges and
for internal validity using a pilot study (Kerlinger 1986).  Problematic items were modified as necessary.  Specific items in the
measurement scales and their derivations from prior research are not presented here due to space constraints, and are available
from the authors.  Factor analyses and reliability analyses on the final measures used indicated that all measurement scales
demonstrated strong internal validity (alpha > .80 for all scales).
Results
The hypotheses proposed in the research model were preliminarily tested using multiple regression analysis (the final analyses
will be conducted using structural equation modeling).  The results are presented in Table 1.  The preliminary analyses indicate
support for the proposed model, particularly in the case of prediction of perceived usefulness of the system by change motivating
factors.  However, the results for prediction of perceived ease of use by the change enablers were mixed.  Access to the system
and perceived efficacy in using the system were only marginally related to perceived ease of use, while prior experience with
using computers was negatively related to perceived ease of use (Table 1).  The latter result may be attributed to the perceived
user-unfriendliness of WebCT relative to other software such as Microsoft Office with which students typically have prior
experience.
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DISCUSSION
Our preliminary findings suggest that the literature on change management can be usefully employed to augment the TAM in
predicting user acceptance of a new Web-based information system in a non-voluntary context.  In particular, we found that
factors motivating users change to the new Web-based process were highly significant in predicting perceived usefulness of the
new system.  
Our principal contribution in this paper is to draw attention to the literature on change management as a potentially fertile area
in informing research on user acceptance of new information technologies.  Essentially, this literature draws attention to the
change rather than the technical aspects of user assessments of new information technologies.  This focus on change management
is particularly useful in understanding user reactions to non-voluntary systems that replace older processes.  Although users may
not have control over whether or not they use such systems, they may vary in their extent of commitment to the system, which
may be reflected in their attitudes toward the system as well as extent of use of the system.  Our preliminary findings in this
research indicate that a TAM-based model incorporating change management factors predicts both attitudes toward the system
as well as extent of use of the system in a non-voluntary context.  Thus, we add to the literature examining the acceptance of new
information systems in non-voluntary settings (e.g., Agarwal and Prasad 1997; Hartwick and Barki 1994; Venkatesh and Davis
2000).
In assessing user attitudes toward the system, we defined the construct as consisting of three sub-components that were derived
from the change management literature: satisfaction with the system, comparison of the system to the processes it replaced, and
reluctance to use the system.  This conceptualization of attitudes toward the system adds to the literature by providing a
measurement scale that measures both affective and cognitive reactions to a new information system.  
In conclusion, this research attempts to extend the nomological network of the TAM by using the literature on change manage-
ment.  As organizations continually transform their processes using new information technologies, the literature on change
management is likely to provide a rich source of variables that can be used to extend the TAM to examine the success of such
transformations.  
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